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Understanding the distance between two points in a coordinate plane is a fundamental concept in mathematics,
especially in the fields of geometry, algebra, and analytic geometry. Whether you're a student preparing for an
exam, a teacher designing lesson plans, or an enthusiast exploring the geometric relationships within Cartesian
coordinates, mastering how to find the distance between points is an essential skill.

In this article, we will explore the process of calculating the distance between two specific points, A = (2, 0)
and B = (0, 9). We will walk through the formula, provide step-by-step calculations, and discuss practical
applications. By the end, you'll be comfortable applying this method to any pair of points in the coordinate
plane, rounded to the nearest tenth as required.

---

Understanding the Coordinate Plane and Points

Before diving into the calculation, it’s crucial to understand the basic components involved:

- Coordinate Plane: A two-dimensional plane with horizontal (x-axis) and vertical (y-axis) axes intersecting
at the origin (0,0).
- Points in the Plane: Defined by ordered pairs (x, y), where 'x' indicates the position along the horizontal axis
and 'y' along the vertical axis.

In our case, we are given two points:

- Point A = (2, 0)
- Point B = (0, 9)

These points are located on the coordinate plane at specific positions relative to the origin.

---

The Distance Formula in the Coordinate Plane

The distance between any two points in the coordinate plane can be calculated using the Distance Formula,
which is derived from the Pythagorean Theorem.

Distance Formula:

\[ d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2} \]

Where:

- \((x_1, y_1)\) are the coordinates of the first point.
- \((x_2, y_2)\) are the coordinates of the second point.
- \(d\) is the distance between the two points.

This formula calculates the length of the hypotenuse of a right triangle formed by the horizontal and vertical
differences between the points.



---

Step-by-Step Calculation of the Distance Between Points A and B

Let's apply the distance formula to points A = (2, 0) and B = (0, 9):

Step 1: Identify the coordinates

- \(x_1 = 2\), \(y_1 = 0\)
- \(x_2 = 0\), \(y_2 = 9\)

Step 2: Calculate the differences

- Horizontal difference: \(x_2 - x_1 = 0 - 2 = -2\)
- Vertical difference: \(y_2 - y_1 = 9 - 0 = 9\)

Step 3: Square the differences

- \((-2)^2 = 4\)
- \(9^2 = 81\)

Step 4: Sum the squares

- \(4 + 81 = 85\)

Step 5: Take the square root

- \(d = \sqrt{85}\)

Step 6: Calculate the square root

Using a calculator:

- \(\sqrt{85} \approx 9.219544\)

Step 7: Round to the nearest tenth

- Answer: 9.2

So, the distance between points A and B is approximately 9.2 units when rounded to the nearest tenth.

---

Practical Applications of Finding the Distance Between Points

Understanding how to find the distance between points is more than an academic exercise—it has real-world
applications in various fields:

- Navigation and GPS: Determining the shortest path between two locations on a map.
- Computer Graphics: Calculating distances between pixels or objects.
- Engineering: Designing components and structures with precise measurements.
- Physics: Calculating displacement or movement between two points.
- Robotics: Path planning and obstacle avoidance.



By mastering this calculation, you can analyze spatial relationships efficiently and accurately.

---

Tips for Accurate Distance Calculation

To ensure precision when calculating the distance between points, consider the following tips:

- Always double-check coordinate inputs for accuracy.
- Use a calculator for square roots and ensure your calculator is set to the correct mode.
- Practice with different point pairs to become familiar with the process.
- When rounding, look at the digit in the thousandth place; if it is 5 or greater, round up.

---

Additional Practice Problems

Enhance your understanding by attempting similar problems:

1. Find the distance between points C = (5, -3) and D = (-2, 4). Round your answer to the nearest tenth.
2. Calculate the distance between points P = (0, 0) and Q = (7, 24). Round your answer to the nearest tenth.
3. Determine the distance between points M = (-4, 7) and N = (3, -2). Round to the nearest tenth.

Solutions to these problems reinforce the application of the distance formula and build confidence in your
spatial reasoning.

---

Conclusion

Calculating the distance between two points in a coordinate plane is a vital skill with wide-ranging
applications. Using the Distance Formula, derived from the Pythagorean Theorem, you can quickly and
accurately determine the straight-line distance between any two points.

In our specific example, we found that the distance between points A = (2, 0) and B = (0, 9) is approximately
9.2 units, rounded to the nearest tenth. Mastering this calculation empowers you to better understand
geometric relationships and enhances your problem-solving toolkit in mathematics and beyond.

Remember, practice makes perfect. Keep working through various problems, and soon you'll find calculating
distances in the coordinate plane becomes second nature.

Frequently Asked Questions

How do you find the distance between two points A = (2, 0) and B = (0, 9)?

Use the distance formula: �[(x₂ - x₁)² + (y₂ - y₁)²].



What is the step-by-step process to calculate the distance between A(2,
0) and B(0, 9)?

Subtract the x-coordinates (0 - 2), square the result, then subtract the y-coordinates (9 - 0), square that,
add both squares, and take the square root.

What is the exact distance between points A(2, 0) and B(0, 9)?

The distance is �[(0 - 2)² + (9 - 0)²] = �[4 + 81] = �85.

What is the approximate distance between A(2, 0) and B(0, 9) rounded to
the nearest tenth?

Approximately 9.2 units.

Why do we round the distance to the nearest tenth in coordinate geometry
problems?

Rounding to the nearest tenth provides a precise yet manageable approximation suitable for most practical
purposes.

Can the distance between two points be negative?

No, distance is always a non-negative value since it represents the length of the straight line segment between
the points.

Additional Resources
Finding the distance between two points in a coordinate plane is a fundamental skill in geometry and analytical
mathematics. It allows us to quantify the separation between points based on their positional coordinates,
which has practical applications across various fields such as navigation, engineering, computer graphics, and
physics. In this article, we will explore the process of calculating the distance between points A = (2, 0) and B
= (0, 9), providing a comprehensive understanding of the underlying principles, the step-by-step methodology,
and the significance of the result. We will also emphasize the importance of rounding the answer to the nearest
tenth, ensuring clarity and precision in numerical communication.

Understanding the Coordinates and the Distance Formula

Coordinates of Points A and B
In the coordinate plane, each point is represented by an ordered pair (x, y), where:
- x indicates the horizontal position (distance along the x-axis),
- y indicates the vertical position (distance along the y-axis).

For our specific points:
- Point A is at (2, 0), meaning it is 2 units along the x-axis and 0 units along the y-axis.
- Point B is at (0, 9), indicating it is at the origin of the x-axis and 9 units along the y-axis.

Visualizing these points on the coordinate plane helps in understanding their spatial relationship. Point A is
located slightly to the right of the y-axis, on the x-axis itself, while Point B is directly above the origin



along the y-axis.

The Distance Formula
To calculate the straight-line distance between two points in a plane, we use the distance formula, which is
derived from the Pythagorean theorem. The formula is:

\[
d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

where:
- \((x_1, y_1)\) are the coordinates of the first point (A),
- \((x_2, y_2)\) are the coordinates of the second point (B),
- \(d\) is the distance between the points.

This formula essentially calculates the hypotenuse of a right-angled triangle formed by the horizontal and
vertical differences between the two points.

Step-by-Step Calculation of the Distance

1. Identify the Coordinates
- Point A: \((x_1, y_1) = (2, 0)\)
- Point B: \((x_2, y_2) = (0, 9)\)

2. Calculate the Differences
- Horizontal difference: \(\Delta x = x_2 - x_1 = 0 - 2 = -2\)
- Vertical difference: \(\Delta y = y_2 - y_1 = 9 - 0 = 9\)

Note: The sign of the differences indicates direction, but since we will square these differences, the signs do not
affect the magnitude of the distance.

3. Square the Differences
- \((\Delta x)^2 = (-2)^2 = 4\)
- \((\Delta y)^2 = 9^2 = 81\)

4. Sum the Squares
\[
4 + 81 = 85
\]

5. Take the Square Root
\[
d = \sqrt{85}
\]



6. Calculate the Numerical Value
Using a calculator,
\[
d \approx \sqrt{85} \approx 9.219544
\]

7. Round to the Nearest Tenth
To round 9.219544 to the nearest tenth:
- Look at the hundredths digit: 1
- Since 1 is less than 5, we keep the tenths digit as is.

Final rounded distance: 9.2

Therefore, the distance between points A and B is approximately 9.2 units.

Implications of the Calculated Distance

Geometric Significance
The calculated distance provides a precise measure of how far apart the two points are within the coordinate
plane. This measurement is essential in applications where spatial relationships are critical, such as:
- Determining the shortest path between two locations,
- Analyzing geometric shapes and their properties,
- Computing distances in computer graphics for rendering scenes accurately.

Practical Applications
- Navigation and GPS: Calculating the straight-line distance between two geographic points.
- Engineering: Designing components that must fit within specified spatial constraints.
- Robotics: Programming autonomous movement based on positional data.
- Data Analysis: Quantifying differences between data points in multi-dimensional datasets.

Further Considerations and Related Concepts

Alternative Methods
While the distance formula is the most straightforward method for two points, other approaches may be used
in different contexts:
- Manhattan Distance: Useful in grid-based pathfinding, calculated as \(|x_2 - x_1| + |y_2 - y_1|\).
- Vector Approach: Using vector subtraction and magnitude calculation for more complex spatial analyses.

Extending to Higher Dimensions
The concept of distance extends beyond two dimensions. In three-dimensional space, for points \((x_1, y_1,
z_1)\) and \((x_2, y_2, z_2)\), the formula becomes:

\[



d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2 + (z_2 - z_1)^2}
\]

This extension is vital in fields like physics and computer graphics, where multi-dimensional data is common.

Conclusion: Significance of Precise Calculation and Rounding

The process of calculating the distance between two points, exemplified here with points A = (2, 0) and B = (0,
9), demonstrates the practical application of fundamental geometric principles. The use of the distance formula
rooted in the Pythagorean theorem provides an exact measure, which is then rounded to the nearest tenth to
facilitate clear communication and practical usability. The resulting approximate distance of 9.2 units
encapsulates the spatial relationship between the points, serving as a critical factor in numerous real-world
applications.

Understanding this calculation not only enhances one's grasp of coordinate geometry but also underscores
the importance of precision and clarity in mathematical computations. Whether in academic settings, engineering
projects, or navigation tasks, mastering the distance formula and its application empowers individuals to
analyze and interpret spatial data effectively.
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